Proton nuclear magnetic resonance studies of the ligation states of the monomeric ferricytochrome c' from Rhodopseudomonas palustris. Modulation of axial histidine bonding via variable proton donation.
The monomeric ferricytochrome c' from Rhodopseudomonas palustris strain 37 has been examined by 1H NMR spectroscopy at 45 degrees C and 360 MHz and at 55 degrees C and 200 MHz in 2H2O. The pH-dependent characteristics of the spectra have been analyzed in terms of two pK values at approximately 6 and approximately 8, the latter of which appears to correspond to the previously observed transition between an acidic species and a neutral species for this class of proteins. Previously determined rate constants (J. T. Jackson, G. N. La Mar, R. G. Bartsch, and M. A. Cusanovich, manuscript in preparation) permit, for the first time, connection between the downfield hyperfine shifted resonances of the two forms by spectral simulation. Contrary to previous suggestions (Emptage, M. H., Xavier, A. V., Wood, J.M., Alsaadi, B. M., Moore, G. R., Pitt, R. C., Williams, R. J. P., Ambler, R. P., and Bartsch, R. G. (1981) Biochemistry 20, 58-64; La Mar, G. N., Jackson, J. T., and Bartsch, R., (1981) J. Am. Chem. Soc. 103, 4405-4410), the data indicate that no additional ligand is involved in the transition but that the bonding between the iron and the axial histidyl ligand is severely altered. It is shown that this is consistent with extensive imidazolate character for the axial ligand in the neutral form.